Silverberry (Elaeagnus commutata2) is an important shrub in the central Alberta parkland.
Many stems are interconnected to form a clone. The roots of the shrub bear nodules which are capable of fixing nitrogen (Moore, 1964) . Studies of the fescue grasslands in Alberta (Moss and Campbell, 1947) and Saskatchewan (Coupland and Brayshaw, 1953) revealed that the shrub occurred only occasionally about 20 years ago. Silverberry is now widely distributed in these grasslands. The cause of increased shrub cover has not been investigated. It is probably related to overgrazing and cycles of high annual precipitation.
Shrubs and trees often reduce the potential yield of understory forage species (Blaisdell, 1949; Ivan, 1960; Johnston and Smoliak, 1968; Little, 1961; Robertson, 1947; Scott, 1967; and Thomas et al., 1968) . The detrimental effects of woody plants on economically important herbaceous species are widely known but the beneficial effects of a few shrubs on palatable forage species is often overlooked. In a crested wheatgrass stand having both rubber rabbitbrush and big sagebrush, Frischknecht (1963) found that when grazed, more forage was produced directly under rubber rabbitbrush than in adjacent openings.
Big sagebrush, in contrast, lowered forage yields. The barrier effect of a plant Since the yield data were lumped, however, no conclusions can be made about the separate effect of each species on forage yield. This paper pursues further some of the observations of Corns and Schraa (1965) .
The objective was to investigate the effect of silverberry on forage production and utilization by grazing cattle.
Study Area and Methods
The study was conducted on In the study area, the shrub layer was dominated by 12 to 17 year old stands of silverberry.
The shrub had about 40% canopy cover and 1000 stems per acre (Fig. 1) Div., 1966 Div., , 1967 .
The study area was used as a calving range.
Grazing was from about April 1 to June 15 each year.
Five 10 by 20 ft cattle exclosures were randomly located and erected in the spring of 1967 prior to grass growth.
Line transects 3 by 16 ft were randomly located within the exclosures; the transects extended an equal distance outside.
Ten shrubs within the transects, 5 inside and 5 outside the exclosure, were randomly selected for sampling. A 10 inch diameter circular plot was located directly under the shrub. 
Results and Discussion
The openings between shrubs had a richer flora than under shrubs ( Table 2 substantiate the frequency data. There was significantly more herbage under shrubs than between them. Of the 1092 lb/acre more under shrubs, only one-fifth, 232 lb/acre, was green growth; the rest was dead More green forbs were eaten between the shrubs (223 vs. 69 lb/acre) and the percentage use was higher (54 vs. 28%).
Northern bedstraw, yarrow, wild strawberry, blunt sedge, and dandelion produced more under shrubs in :qrared areas than in ungrazed areas. These specm were apparently able to <grow more rapidly after grazing than the dominate grasses. In the exclosures, the ungrazed grass probably prevented comparable growth. More intensive grazing has probably occurred for years between shrubs. It has reduced grass yield and allowed all five species mentioned above to increase ( Table 2 ). The breeding herd of cattle requires a relatively constant amount of forage each spring but the forage supply varies from year to year. The intensity of forage use is inversely related to forage supply. In 1967, percentage use of green herbage was 34% under shrubs and 46% between shrubs (Table 3 ). These differences
were not large and did not seem to account for the major differences in species composition and production under shrubs versus between them. The small differences in percentage use in 1967 were probably due to high forage production, a result of heavy precipitation in August, 1966 and the spring of 1967. Greater differences in the percentage of forage used under shrubs versus between them could probably be expected in average or dry years.
Amounts of herbage remaining at the end of two grazing seasons (carry over) are compared in Table 4 to evaluate the effect of precipitation and associated factors on yield. Herbage left after the 1966 grazing season was estimated from the weathered material harvested in ungrazed plots. 1966 had below normal precipitation (1.5 inches) while 1967 had above normal precipitation (4 inches) in May and June (Can. Dept. Transport, Meteorol. Div. 1966 , 1967 .
In 1967, there was a 25% increase in animal unit months of grazing. All categories had greater amounts left after the 1967 grazing season. There was 36% more forage under shrubs and 124% more between shrubs.
Most of the increase can be attributed to the greater yield of forbs. Weathering during the winter of 1966-67 would reduce the weight of grass and forbs left It has been demonstrated that fewer forbs occurred under the shrubs and many other forbs had a lower frequency and yield (Table 1 and 2). Rough fescue and western porcupine grass yielded twice as much under the shrubs and their leaves were twice as long. These grass species were the dominants of the herbaceous layer and produced 60-70% of the total annual yield. Grassland patches under the shrubs appeared to be equivalent to the relict rough fescue grasslands studied by Moss and Campbell (1947) . The differences in species composition and dominance under shrubs versus between them are probably caused by a difference in grazing intensity.
The mechanical barrier effect of the shrub is considered the major factor influencing grazing intensity. The nitrogen-fixing property of silverberry does not seem to be an influencing factor since Frischknecht (1963) found that rubber rabbitbrush, a shrub that does not fix nitrogen, had a similar effect on cattle grazing crested wheatgrass. Moss and Campbell (1947) indicated that silverberry rapidly expanded on overgrazed range in the parkland region by means of long rhizomes. Therefore, silverberry is considered an increaser. It seems unusual that one of the effects of this increaser is to help restore a part of the range to near-climax condition.
The only part of the range in excellent condition was that directly beneath the shrubs. The patches of excellent condition range under shrubs made up about 10% of the area. The remainder was in fair to good range condition. Actual influence of the shrubs on herbaceous vegetation was probably more widespread, since in this area rough fescue is rhizomatous.
Grass plants protected by the shrubs probably extended into openings between shrubs. Plants growing partly under a shrub and partly in the open were probably more vigorous than those plants not so protected.
Silverberry at 1000 stems/acre had a beneficial effect on forage production under spring grazing in the rough fescue grassland studied. The results probably apply as well to extensive areas of the thin-black soils in central Alberta.
It is not known, however, how dense the silverberry must be before the shrub creates a distribution problem for grazing cattle.
Grazing is probably effectively prevented in very dense stands of silverberry that occur on fertile soils of the black soil zone.
